This paper investigates the effect of increasing levels of atmospheric carbon dioxide (CO 2 ) on rainwater. The design of this research includes the collection and analysis of recorded partial pressures of carbon dioxide (pCO 2 ) at six air-space control stations in Nigeria. The already established equations for the chemistry of water constitute the theoretical framework of this investigation. These equations resolve into a mathematical model which connects the pCO 2 and the activity index of hydrogen ions (pH) in rainwater. A cubic polynomial, which represents the predictive framework of this study, fits the average pCO 2 , while the model generates the corresponding pH. The obtained results show that the increasing levels of CO 2 contribute to climate change and the proportionate decrease of pH in rainwater. An extrapolated result reveals that the acidity of rainwater will increase from 5.3% in 2000 to 93.7% by 2050.
INTRODUCTION
It is well documented that the atmospheric levels of carbon dioxide have been increasing over the past 50 years. This has contributed immensely to climate change in the 21st century. Thus, many aspects of the human and the natural world have been adversely affected (IPPC ). Deforestation and high demand for energy have become a global issue. Moreover, most causes of global warming and the rise in carbon dioxide level are the result of increased and uncontrolled human activities at different stages of energy generation, transportation and industry. Porter & Brown () stated that the take-off stage of development and industrialization progress can lead to increased environmental damage due to greater use of natural resources, more emission of carbon dioxide, the operation of less efficient and relatively dirty technologies and disregard for the environmental consequences of growth. The effects of carbon emissions have been devastating, affecting both the environment and human beings in the environment (Stern ) . While media and public attention have focused on the effects of higher concentrations of CO 2 on global climate, rising CO 2 concentrations are likely to have profound direct effects on the growth, physiology and chemistry of plants (Ziska ) . Yes, human well-being is under threat as a result of increasing climate change on agriculture. This problem will compound the current challenges of food supply, which will lead to more people being undernourished (FAO ). In Nigeria, rainwater, which is the main source of human and agricultural life, would have been adversely affected by this increasing rise of carbon dioxide in the atmosphere. This paper, therefore, investigates numerically the rate of this increase and how this trend of carbon dioxide affects the pH of rainwater in Nigeria. A literature review appears
LITERATURE REVIEW
The pursuit of economic growth and sustainable energy has produced pollution (CO 2 ) that contributes nothing to human happiness (Galeotti et al. ) . In 1971, Jay Forrester of MIT developed an economic model which predicted that in the future population level, food production and industrial production will collapse during the 21st century if air pollution (CO 2 ) is not controlled. Thus, the future natural resources will be exhausted and if, in addition, industrial activities continue, it will give rise to catastrophic results (Seldon & Song ). In a related study, Porter & Brown () found that carbon emissions have a negative impact on economic growth. Indeed, increased carbon dioxide emissions have negative effects on growth (Baltimoore & Tudok ) .
Climate change in the 21st century will impact many aspects of the human and natural world (IPCC ). The rising atmospheric CO 2 is the driving force behind the greater temperatures and water stress, which threaten to 
where [H þ ] is the molar concentration of hydrogen ions (Wong ) . Carbon dioxide does dissolve in water, however the system is somewhat complex (Reid et al. ) .
The CO 2 dissolves according to:
According to Reid, an equilibrium is established between the dissolved CO 2 and H 2 CO 3 , carbonic acid: It has been reported that in poor countries like Africa, any reduction in crop productivity resulting from this rise in CO 2 will impoverish the continent (Rosegrant et al. ) .
A direct response to this life-threatening phenomenon is the objective of this paper.
METHODS
The design of this research includes the collection of measured partial pressures of carbon dioxide at the air-space control stations located at the six geopolitical zones in Nigeria.
These zones include Enugu, Lagos, Port Harcourt, Makurdi, Kano and Yola. The unit of measurement is parts per million (ppm). Tables 1-3 predict the future level of CO 2 , the method of least squares aids the derivation of a cubic interpolating polynomial for these data given that the correlation analysis is significant. Subsequently, the rate of pCO 2 increase becomes the derivative of the cubic polynomial with respect to time. The best research approach is to review the already established equations that govern the chemistry of water:
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Here, K H ¼ 10 À1:46 is Henry's constant. K 1 ¼ 10 À6:3 , K 2 ¼ 10 À10:3 and K w ¼ 10 À14 are equilibrium coefficients. The five unknowns are c T ¼ total inorganic carbon,
ÀpH , this paper seeks a mathematical model that connects the partial pressures of atmospheric carbon dioxide (pCO 2 ) and the pH of rainwater from Equations (2)-(6). From Equations (2)-(4), Equations (8)-(10) follow:
Substituting Equations (8)- (10) into Equation (6) gives:
It follows that:
Thus, the mathematical model becomes a real valued cubic function of two variables:
Given a pCO 2 value, the pH of rainwater is the solution of f(pH, pCO 2 ) ¼ 0. Many numerical methods could be used to solve this problem. This paper used the MATLAB computing environment to solve f(pH, pCO 2 ) ¼ 0. A function written in MATLAB ('findRealRoot'; in Appendix, available with the online version of this paper) solves f(pH, pCO 2 ) ¼ 0. The following section gives the details of the aforementioned.
RESULTS AND DISCUSSION
The varying patterns of pCO 2 are shown in Table 1 . Figure 1 shows the pictorial view of this observation in Enugu State.
Other stations have similar patterns. On the whole, Figure 2 presents the information contained in Table 1 clearly.
These trends show that there is a steady rise in the volume of atmospheric carbon dioxide across the observed stations in Nigeria. Using these pCO 2 values, the trends of the computed pH of rainwater are shown in Figure 3 . The values in Table 1 suggest that the six stations have the same trend of data. Figure 4 shows that the trends of average data in the regions (Nigeria) coincided with each other.
In addition, Pearson's correlation analysis shows that the correlation among the data is significant at the 0.01 level. A p-value of 0.000 < 0.01 has been reported, among the stations, in Table 2 .
Hence, the correlation analysis has shown that the means of the observed data at the six stations are very close to each other. This observation suggests that all the data, from the entire regions and indeed Nigeria, could be represented by their average values. Hence, the average pCO 2 values for the six stations are as follows.
In order to assess the appropriate rate of pCO 2 increase with respect to time, a cubic polynomial was selected to fit these data. Thus, the following cubic polynomial follows from the method of least squares technique at a time t:
It is obvious that this polynomial is a good estimate of the data distribution. The approximation error is negligible.
This polynomial is the predictor function for this analysis. The data distribution has been closely represented.
Therefore, the rate of pCO 2 increase (R(t)), with respect to time, becomes the following quadratic polynomial. 
CONCLUSIONS
The results have shown that the increase in atmospheric carbon dioxide has increased the acidic content of rainwater and soil fertility in Nigeria. Recent debates on greenhouse gas trends focus on whether these changes are contributing to global warming and poor fertility of the soil. The published findings of this research will help our agricultural planners, engineers and scientists gain increased understanding of how much the continuous rise in atmospheric carbon dioxide levels has affected the hydrogen ion concentration in rainwater, the ecosystem, the soil fertility index and global warming. Thus, the findings will, therefore, help scientists who will design ways of improving and refining drinking water sources in Nigeria. This is important since about 80% of our body make-up is water.
It will also provide the Food and Agricultural Organization (FAO) and other researchers with some vital information on why global warming must be controlled. The findings will provide a new ground for further research on global warming and control of carbon dioxide emission. This paper will necessitate the use of modern biotechnology for providing high yielding crop species that could adapt to the prevailing soil conditions. All these will further promote better living conditions and human health for all. In essence, this study provides valuable information for all who have the powers to check human-made sources of CO 2 , such as continuous gas flaring and industrial wastes.
